An explorative analysis of the determinants of illegal waste management: the Italian case by ANDREATTA, DANIELA











AN EXPLORATIVE ANALYSIS OF THE DETERMINANTS 
OF ILLEGAL WASTE MANAGEMENT: 
THE ITALIAN CASE 
 


























AN EXPLORATIVE ANALYSIS OF THE DETERMINANTS 
OF ILLEGAL WASTE MANAGEMENT: 
THE ITALIAN CASE 
 
Candidate: Daniela Andreatta 
Id Number: 4511580 
 
 









TABLE OF CONTENTS 
List of tables ............................................................................................................................... 4 
List of figures  ............................................................................................................................ 6 
ABSTRACT ............................................................................................................................... 7 
INTRODUCTION ...................................................................................................................... 8 
CHAPTER 1. THE DEVELOPMENT OF GREEN CRIMINOLOGY AND THE STUDY OF 
ILLEGAL WASTE MANAGEMENT ...................................................................................... 11 
1.1 THE ORIGINS OF GREEN CRIMINOLOGY ................................................................... 11 
1.2 GREEN CRIMINOLOGY AND OPPORTUNITY THEORIES......................................... 15 
1.2.1 Routine Activity Theory .................................................................................................... 16 
1.2.2 Rational Choice Theory .................................................................................................... 18 
1.2.3 Crime Pattern Theory ........................................................................................................ 21 
1.2.4 Situational Crime Prevention ............................................................................................ 22 
1.2.5 Behind Opportunity Theories ............................................................................................ 24 
1.3 ILLEGAL WASTE MANAGEMENT ................................................................................ 26 
1.3.1 Different types of waste .................................................................................................... 28 
1.3.2 Legislative framework for waste management ................................................................. 29 
A. Legislative framework of the European Union ..................................................................... 30 
B. Legislative framework in Italy .............................................................................................. 31 
1.3.3 Management activities in the waste cycle ......................................................................... 32 
1.3.4 Actors involved ................................................................................................................. 33 
1.4 THE IMPORTANCE OF FURTHER RESEARCH IN GREEN CRIMINOLOGY AND ON 
ILLEGAL WASTE MANAGEMENT ...................................................................................... 37 
CHAPTER 2. PREVIOUS STUDIES ON ILLEGAL WASTE MANAGEMENT: 
INFLUENCING FACTORS AND METHODS FOR THE ANALYSIS .................................. 39 
2.1 THE DETERMINANTS OF ILLEGAL WASTE MANAGEMENT IN THE LITERATURE
 .................................................................................................................................................... 39 
2.1.1 Socio-economic factors ..................................................................................................... 40 
  
2.1.2 Policy and performance-driven factors ............................................................................. 45 
2.1.3 Criminal factors ................................................................................................................. 50 
2.1.4 Geographical factors ......................................................................................................... 52 
2.2 SUITABLE METHODS FOR THE IDENTIFICATION OF THE DETERMINANTS OF 
ILLEGAL WASTE MANAGEMENT ...................................................................................... 55 
2.2.1 Qualitative studies ............................................................................................................. 56 
2.2.2 Quantitative studies ........................................................................................................... 58 
2.3 CONCLUSIONS AND PROBLEM FORMULATION ...................................................... 62 
CHAPTER 3. DATA COLLECTION AND METHODOLOGY .............................................. 67 
3.1 SELECTION OF THE METHODS AND THE GEOGRAPHICAL CONTEXT ............... 67 
3.2 MULTIVARIATE ECONOMETRIC ANALYSIS ............................................................. 69 
3.2.1 Dependent variable ............................................................................................................ 69 
3.2.2 Explanatory variables ........................................................................................................ 77 
A. Socio-economic factors ......................................................................................................... 79 
B. Policy and performance-driven factors .................................................................................. 83 
C. Criminal factors ..................................................................................................................... 89 
3.2.3 Application of the econometric model .............................................................................. 95 
3.3 CRIME SCRIPT ANALYSIS .............................................................................................. 98 
3.3.1 Description of the method ................................................................................................. 99 
3.3.2 Selection of the cases ....................................................................................................... 101 
3.3.3 Application of the empirical strategy ............................................................................... 104 
CHAPTER 4. PRESENTATION OF THE RESULTS ............................................................. 107 
4.1 RESULTS OF THE MULTIVARIATE ANALYSIS ......................................................... 107 
4.1.1 Factors influencing illegal waste management ................................................................ 108 
A. Socio-economic factors ........................................................................................................ 108 
B. Policy and performance-driven factors ................................................................................. 111 
C. Criminal factors .................................................................................................................... 114 
  
4.1.2 The determinants of illegal waste management in Italy according to multivariate analysis 
……………… ........................................................................................................................... 119 
4.2 RESULTS OF THE CRIME SCRIPT ANALYSIS ............................................................ 122 
4.2.1 Description of every act of the Italian waste cycle and identification of facilitators and crime 
opportunities .............................................................................................................................. 123 
A. Creation ................................................................................................................................ 123 
B. Collection ............................................................................................................................. 125 
C. Storage .................................................................................................................................. 127 
D. Transport .............................................................................................................................. 128 
E. Treatment .............................................................................................................................. 130 
F. Disposal and Reuse ............................................................................................................... 132 
4.2.2 The determinants of illegal waste management in Italy according to the crime script analysis
 ................................................................................................................................................... 133 
CHAPTER 5. DISCUSSION .................................................................................................... 138 
5.1 INTEGRATION AND DISCUSSION OF THE RESULTS............................................... 138 
5.2 ADVANTAGES AND LIMITATIONS OF THE STUDY ................................................ 145 
5.3 POLICY AND ENFORCEMENT SUGGESTIONS .......................................................... 150 
CONCLUSION ......................................................................................................................... 153 
Annex I. Ecnometric model ...................................................................................................... 156 
Annex II. Crime script analysis ................................................................................................. 167 
REFERENCES .......................................................................................................................... 175 
Acknowledgements ................................................................................................................... 188 
  
  
List of tables 
Table 1 – Summary of socio-economic factors .......................................................................... 44 
Table 2 – Summary of policy and performance-driven factors .................................................. 49 
Table 3 – Summary of criminal factors ...................................................................................... 52 
Table 4 – Summary of geographical factors .............................................................................. 54 
Table 5 – Summary of the qualitative methods applied for the study of illegal waste management
 .................................................................................................................................................... 58 
Table 6 – Summary of the quantitative methods applied for the study of illegal waste management
 .................................................................................................................................................... 61 
Table 7 – Types of infractions considered in Legambiente’s data ............................................. 73 
Table 8 - Descriptive statistics of verified infractions related to the waste cycle (absolute values 
after imputation) ......................................................................................................................... 75 
Table 9 - Descriptive statistics of the dependent variable as employed in the analysis ............. 75 
Table 10 – Operationalisation of socio-economic factors and descriptive statistics of variables 
used for the analysis. Years 2009-2015 ..................................................................................... 82 
Table 11 - Detailed structure of section E according to NACE Rev 2 classification ................. 85 
Table 12 - Operationalisation of policy and performance-driven factors and descriptive statistics 
of variables used for the analysis. Years 2009-2015 .................................................................. 87 
Table 13 - Operationalisation of criminal factors and descriptive statistics of variables used for 
the analysis. Years 2009-2015 ................................................................................................... 94 
Table 14 – Summary of the five judicial cases ......................................................................... 103 
Table 15 - Step 1 of CSA. Subdivision of the activities necessary to realise the crime conduct in 
six acts ....................................................................................................................................... 105 
Table 16 – Estimation results on the relation between socio-economic factors and IWM. Years 
2009-2015, balanced panel ........................................................................................................ 109 
Table 17 – Estimation results on the relation between policy and performance-driven factors and 
IWM. Years 2009-2015, balanced panel ................................................................................... 113 
Table 18 – Estimation results on the relation between criminal factors and IWM (one criminal 
factor at a time). Years 2009-2015, balanced panel .................................................................. 117 
  
Table 19 – Estimation results on the relationship between criminal factors and IWM (different 
criminal factors together). Years 2009-2015, balanced panel ................................................... 118 
Table 20 - Estimation results on determinants of IWM. Years 2009-2015, balanced panel ..... 121 
Table 21 – Step 2 of CSA. Identification of facilitators/crime opportunities in the creation act
 ................................................................................................................................................... 125 
Table 22 – Step 2 of CSA. Identification of facilitators/crime opportunities in the collection act
 ................................................................................................................................................... 126 
Table 23 – Step 2 of CSA. Identification of facilitators/crime opportunities in the storage act 128 
Table 24 - Step 2 of CSA. Identification of facilitators/crime opportunities in the transport act
 ................................................................................................................................................... 130 
Table 25 - Step 2 of CSA. Identification of facilitators/crime opportunities in the treatment act
 ................................................................................................................................................... 132 
Table 26 - Step 2 of CSA. Identification of facilitators/crime opportunities in the disposal and 
reuse act ..................................................................................................................................... 133 
Table 27 – Step 3 of CSA. Association of every facilitator/crime opportunity with the factors 
influencing IWM, according to the labels of the literature review ............................................ 134 
Table 28 - Descriptive statistics of verified infractions related to the waste cycle (absolute values 
before imputation) ..................................................................................................................... 156 
Table 29 – Additional estimation results on the relation between policy and performance-driven 
factors and IWM. Years 2009-2015, balanced panel ................................................................ 164 
Table 30 – Additional estimation results on the relation between criminal factors and IWM 
(different criminal factors together). Years 2009-2015, balanced panel ................................... 165 
Table 31 - Estimation results on determinants of IWM (real gdp per capita instead of logarithm 
of real gdp per capita). Years 2009-2015, balanced panel ........................................................ 166 
Table 32 - Case I ....................................................................................................................... 167 
Table 33 - Case II ...................................................................................................................... 169 
Table 34 - Case III ..................................................................................................................... 170 
Table 35 - Case IV .................................................................................................................... 171 
Table 36 - Case V ...................................................................................................................... 173 
  
  
List of figures 
Figure 1 – Frequency distribution of the dependent variable ..................................................... 71 
Figure 2 – Number of verified infractions related to the waste cycle. Years 2009-2015 ........... 74 
Figure 3 - Distribution of verified infractions related to the waste cycle through Italian provinces. 
Absolute values (left) and rate per 100,000 inhabitants (right). Years 2009-2015 .................... 76 
Figure 4 – Steps of the crime script analysis ............................................................................. 104 
Figure 5 – Results of Moran’s I test for spatial autocorrelation. Years 2009-2015 .................. 157 





In the last several decades, illegal waste management (IWM) has attracted great academic and 
public attention. Due to its negative consequences not only for the environment, but also for public 
health and economic growth, scholars started to be interested in the dynamics of IWM and in how 
to prevent it. Some studies stressed the existence of different factors that can determine the 
phenomenon, but very few of them have empirically tested their validity. Consequently, 
developing new research on the topic is still necessary. 
The present study conducts an explorative analysis of the socio-economic, policy and 
performance-driven and criminal factors influencing IWM in Italy. After the identification of the 
most relevant determinants according to the literature, the objective is to empirically test them. 
First, thanks to a unique dataset focused on the Italian context, the study quantitatively 
investigates the effect of different factors on the phenomenon through an econometric analysis. 
Second, the study realises a crime script analysis to explore which factors suggested by the 
literature and tested in the quantitative part emerge also in concrete case studies and how they 
effectively intervene in the Italian waste cycle.  
Results indicate that IWM is determined by: i) a low level of economic development and 
population density, a high level of education and tourists’ presence; ii) inefficiency in 
environmental regulation, enforcement and waste performances; iii) the presence of organised 
crime and the diffusion of economic and fiscal crimes. According to these findings, the study not 
only deepens the knowledge of the phenomenon, but it is also able to provide some policy 
suggestions to efficiently hinder illegal conducts related to waste management. 
 
